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Introduction
Steady improvement in blood pres-

sure control in the US population'-4 has
followed a successful series of random-
ized controlled clinical trials of hyperten-
sion treatment,5 the development of a
broad pharmacological armamentarium,
and the dissemination of information
through the National High Blood Pressure
Education Program.6 Improved control of
hypertension, in turn, has contributed to
reductions in incidence rates for stroke
and ischemic heart disease.7-9 Despite
these gains, poorly controlled hyperten-
sion remains a health problem of major
proportions, particularly among minority
populations, the poor, those with lower
levels of education, and those with limited
access to medical care.0-'3 The major ad-
verse clinical outcomes of hypertension,
namely ischemic heart disease, stroke,
and renal failure, continue to have sub-
stantially higher incidence rates in African
Americans compared with Whites.9 '4"15
Increasing the prevalence of blood pres-
sure control among hypertensives to at
least 50% is one of the health promotion
and disease prevention objectives set forth
in Healthy People 2000. 16

A generally accepted public health ap-
proach to achieving blood pressure control
involves a sequential model, the steps be-
ing detection, patient awareness of the di-
agnosis, treatment, adherence, and blood
pressure control.'7"8 Of these, adherence
to treatment has been widely recognized as
key to controlling blood pressure.'9 In two
recent studies of hypertensive emergency
and urgency-the most severe forms ofun-
controlled hypertension-we found that
85% to 98% of cases were previously di-
agnosed and treated for hypertension."",13
Thus, nonadherence to a treatment regi-
men rather than failure to diagnose or ini-

tiate treatment for hypertension was the
most important antecedent of poor blood
pressure control in the predominantly mi-
nority populations studied. In the current
study, we examined correlates of adher-
ence and nonadherence to hypertension
treatment.

Methods

Setting and Subjects
The study was conducted between

October 1989 and June 1991 at the Pres-
byterian Hospital and Harlem Hospital
Center in New York City. Presbyterian
Hospital is the only acute care hospital in
northem Manhattan, an area with a pop-
ulation of approximately 200 000 people,
of whom approximately two thirds are
Hispanic. Harlem Hospital serves central
Harlem, an area with a population of
110 000 that is almost entirely African
American. Subjects were enrolled in a
case-control study of hypertensive emer-
gency and urgency. Cases were patients
with incidents of hypertensive emergency
or hypertensive urgency, and controls
were hypertensive patients with other
acute conditionswhowere admitted to the
hospital or were treated in the emergency
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room and released. Examples of these
other conditions include gastroenteritis,
muscle spasm, allergy, backache, hernia,
and otitis. Hypertension was defined as
present if the patient was on drug treat-
ment for hypertension or gave a history of
having hypertension.

Eligible subjects were identified on a
daily basis from admission k)gs both in the
emergency room and for the medical and
surgical services at the two hospitals. Sub-
jects were excluded if they were under 21
years of age or pregnant. Five eligible
cases and six eligible controls refused con-
sent for the study; in no instances did phy-
sicians refuse permission for the research
assistants to screen and attempt to enroll
the patient. A total of 210 subjects were
interviewed, of whom all but three (two
non-Hispanic Whites and one Native
American) were AfricanAmerican or His-
panic. These three subjectswere excluded
from analysis. One French-seaking Hai-
tian Black subject was included since the
research assistant spoke fluent French.
Thus, data from 207 subjects (93 cases,
114 controls) were anablzed. Additional
details about the study population have
been published elsewhere.13

Data Collection
Data were collected by trained re-

search assistants using structured patient
interview and chart abstraction forms. In-
terview forms were available in Spanish
and English, and the research assistant at
Presbyterian Hospital, where all the His-
panic patients were seen, was fluently bi-
lingual. All interview data were obtained
at the time of the emergency room visit or
during the hospital admission. This study
was approved by the Institutional Review
Boards of Columbia-Presbyterian Medi-
cal Center and the Harlem Hospital Cen-
ter, and informed consent was obtained
from all subjects.

Measuremens
Clinical data were obtained from the

chart. Demographic information, educa-
tional level, employment, marital status,
health service utilization data, cigarette
smoking habits, previous diagnosis and
treatnent ofhypertension, recent alcohol-
related problems, and use of illicit drugs
were determined by interview.

Adherence to a blood pressure med-
ication regimen was assessed using a five-
item compliance scale derived from the
four-item scale developed by Morisky et
al.20 Based on preliminary studies in our
population, we made minor modifications
in thewording ofthe fouryes/no questions

in the scale of Morisky et al. to read as
follows: Do you ever forget to take your
high blood pressure pills? Are you ever
careless in taking your pills? Do you ever
miss takingyourpillswhenyou are feeling
better? Do you ever miss taking any of
your pills because you are feeling sick? To
these we added a fifth question: Do you
ever miss takdng your high blood pressure
medication for any reason? This scalewas
scored as one point for each positive re-
sponse. This scalewas previously reported
to have predictive validity in that it was
able to discriminate levels of hypertension
control20 and to discriminate cases of hy-
pertensive emergency or urgency from hy-
pertensive controls.13 Cronbach's coeffi-
cient alpha,21 a measure of the internal
consistencyofthe scale,was .71 forthe 202
subjects with complete data for all five
items. Morisky et al. reported Cronbach's
alpha of .61 for their four-item scale.20

The interview also included a series
of questions regarding how much blood
pressure medicine the subject took in a
series of specified time periods before the
day of admission or the index visit to the
emergency room. The time referents for
these questions were the prior day, week,
month, and 6 months. The response set
was "all or nearly all," "three quarters,"
"half," "a quarter," "none or nearly
none," and "don't know." Cronbach's al-
pha for these five questions was .92 but
should not be strictly interpreted because
of the nested nature of the time referents.

Subjects were asked if there was a
specific physician they identified as their
personal orprimary doctor. Subjectswere
classified as having a primary physician if
they answered yes to this question
(n = 133) or as not having a primary phy-
sician if they responded no (n = 69).
There were no subjectswho did not know
or did not respond to this question. With
regard towho checked the subject's blood
pressure most of the time, subjects were
classified as getting blood pressure checks
in the emergency room (n = 24) versus all
other responses (physician, nurse in a
physician's office, visiting nurse, friend or
relative, self) (n = 175); three subjects did
not answer. With regard to who pre-
scribed the blood pressure medication,
subjects were classified as getting pre-
scriptions from physicians in an emer-
gency room (n = 19) versus all other
sources (personal, primary, or private
physician; different physicians in a clinic;
different physicians in different offices)
(n = 183); there were no missing data for
this question.

Subjects were defined as current cig-
arette smokers if they reported having
smoked at least 100 cigarettes in their life-
time and smoking one or more cigarettes
per day at the time of admission to the
hospital.22 For the 81 subjects who re-
ported consuming any alcohol in the pre-
vious year, the number of alcohol-related
problems during that period was ascer-
tained using 41 questions from the 1988
Health Interview Survey (Hyattsville,
Md: National Center for Health Statis-
tics). Complete data were obtained from
78 subjects. Acceptable detection rates for
these questions have been reported.23 We
assumed that subjects r no alco-
hol consumption during the previous year
had no alcohol-related problems. The in-
terview also included questions on the use
of illicit drugs for several categories of
drugs (marijuana, cocaine, crack, heroin,
methadone, and other drugs) during the
previous year.

StatisticalAnalyses
The compliance scale was scored so

that a higher score represented a lower
level of adherence. To address the non-
normality of this distibution, we dichot-
omized the 202 subjects as close to the
median as possible, resulting in groups
scoring 0 to 1 (more adherent, n = 87) and
2 to 5 (less adherent, n = 115). Bivariate
associations with adherence were tested
using the x2 statistic for categorical inde-
pendent variables and the t test for con-
tinuous variables. Use ofa continuity cor-
rection for tables with fewer than five
subjects in the smallest cell did not mate-
rially affect the odds ratio or the test sta-
tistic, and results are reportedwithout this
correction. Multiple logistic regression
models were used to calculate adjusted
regression coefficients, and odds ratios
(ORs) and confidence intervals (CIs)were
calculated from these coefficients.24 The
final logistic regression model included
age (continuous), sex, education (less than
high school graduate vs high school grad-
uate or more), race/ethnicity (African
American vs Hispanic), current smoking,
alcohol-related problems (one or more vs
none), illicit drug use in the past year,
health insurance (any vs none), and
whether the subject had a pinmary care
physician. Adjustment for a al vari-
ables, incluing emplayment, marital sta-
tus, and site of data collection (Pesbyri-
an Hospital vs Harlem Hospital) changed
the odds ratios only slightly, and thesevari-
ableswere not included in the final models.
Multiple linear regression analyses in
which the compliance score was repre-
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sented as a continuous variable produced
results that did not differ materially from
the logc regression analyses, and only
resultsfrom logisticregession analyses are
presented. Subgroup analyses were per-
formed by strati subjects according to
whether theywere cases or controls in the
original case-control study and by fitting
similar multiple logistic regression models
within each stratum. Logistic regression
analyses were performed using SAS-PC.25
All other analyses were performed using
SPSS/PC+.26

sRdt
The frequency distnbution of scores

on the adherence scale is shown in Table
1. In bivariate analyses of demographic
variables (Table 2), younger age, male
sex, and unemployment were associated
with nonadherence. In a multiple logistic
regression model including age, sex, edu-
cation, race/ethnicity, employnment, and
marital status, however, onlyyounger age
was significantly associated with nonad-
herence (adjusted OR = 1.03, 95%
C(I = 1.00, 1.06,P = .03). Lack of health
insurance was not significantly associated
with nonadherence in bivariate (Table 3)
or multivariate analyses.

There were three variables descrb-
ing the pattem of medical care for hyper-
tension: whether the subject had his or her
blood pressure checked in an emergency
room, whether the subject lacked a pri-
marycare physician, andwhetherthe sub-
ject received prescriptions for blood pres-
sure medications in an emergency room.
All three variables were strony associ-
ated with nonadherence in bivariate anal-
yses (Table 3). The associations ofeach of
these variables with nonadherence were

then tested in separate multiple logistic re-
gression models in which we adjusted for
age, sex, education, race/ethnicity, health
insurance status, current cigarette smok-
ing, one or more alcohol-related prob-
lems, and illicit drug use in the previous
year. Nonadherence was associated with
having blood pressure checked in an
emergency room (adjusted OR = 7.9,
95% CI = 1.75, 35.77,P < .01), lack of a
primary care physician (adjusted
OR = 2.9, 95% CI = 1.37, 6.02;P < .01),
and margially with receiving blood pres-
sure medication prescriptions in an emer-
gency room (adjusted OR = 3.7, 95%
CI = 0.96, 14.04, P = .06). In a multiple
logistic regression model induding all three
of these variables that describe pattern of
care and adjusting for the same covariates,
the odds ratios were somewhat reduced

(adjusted OR for having blood pressure
checkedinanemergencyroom = 5.7,95%
CI = 1.04, 30.86, P = .045; adjusted OR
for lack of a primary care physi-
cian = 1.95, 95% CI = 0.84, 4.51,
P = .12; adjusted OR for blood pressure
medication prescnbed in an emergency
room = 0.9, 95% CI = 0.18, 4.87,
P = .94).

There were also strong associations
among these three medical care variables.
Subjects who lacked a primary care phy-
sicianwere more likely to have their blood
pressure checked in an emergency room
(OR = 9.8, 95% CI = 3.46, 27.62,
P < .0001). Therewere no subjectswith a
primary care physician who reported get-
ting prescriptions for blood pressure med-
ications in an emergency room, compared
with 19 of the 69 subjects without a pri-
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(adjustedOR = 2.2,95% CI = 0.99,5.03,
P = .05).

With regard to analyses based on the
set of questions regarding how much high
blood pressure medicine the subject took
in the series of specified time periods prior
to coming to the hospital (data not shown),
the results were consistent with the find-
ings based on the five-item scale as the
measure of adherence. So, too, were lin-
ear regression analyses in which the non-
adherence scale was considered as a sca-
lar variable.

Subgroups were defined based on
case or control status. Within each of
these strata, a multiple logistic regression
model was fitted to estimate the associa-
tions ofnonadherence with current smok-
ing and the three variables describing pat-
tern of medical care, adjusting for age,
sex, education, race/ethnicity, insurance,
one or more alcohol-related problems, il-
licit drug use in the last year, and-for the
three medical care variables-current
smoking. These analyses generally dem-
onstrated odds ratios of similar magnitude
in both strata, but precision was low.

Diswcusion

mary care physician (27.5%). Subjects
who got their blood pressure checked in
an emergency room were more likely to
receive prescriptions for blood pressure
medications there (OR = 33.7, 95%
CI = 10.74, 105.68, P < .0001). Subjects
who lacked a primaxy care physician were
also more likely not to have regular blood
pressure checks (OR = 11.9, 95%
CI = 5.92, 23.90, P < .0001) and not to
have had a blood pressure check within 6
months of admission (OR = 8.8, 95%
CI = 3.31, 23.11, P < .0001).

There were three health behavior
variables: current cigarette smoking, one
ormore alcohol-related problems, and use

of illicit drugs in the previous year. In bi-
variate analyses (Table 3), only current
cigarette smoking and one or more alco-
hol-related problemswere significantly as-
sociated with nonadherence. In a multiple
logistic regression model including all
three health behaviors variables and ad-
justing for age, sex, education, race/
ethnicity, and health insurance status,
only current smokingwas associated with
nonadherence (adjusted OR = 2.4, 95%
CI = 1.10, 5.22,P = .03).Whenthe three
variables that descibe pattem of medical
care were added to the model, current
smoking remained marginally significant

We describe a pattern ofmedical care
in which hypertensives who lack a pri-
mary care physician tend not to receive
regular blood pressure checks or even to
have their blood pressure checked and
tend instead to receive prescriptions for
hypertension medications in emergency
rooms. We have previously reported that
hypertensives who are less adherent and
who lack a primary care physician are at
increased risk for hypertensive emer-
gency or urgency.13 The main findings of
the present study are that use of the emer-
gency room for care for hypertension and
lack of a primary care physician are asso-
ciated with nonadherence to drug treat-
ment for hypertension.

These datamaybe interpreted in sev-
eralways. It is possible that hypertensives
who were nonadherent with their medica-
tion regimen were the same hypertensives
who did not go to primary care physicians
but that there was no causal relationship
between nonadherence and use of emer-
gency rooms or lack of a primary care
physician. A second possibility is that
nonadherent hypertensives did not wish
to schedule appointments, did not keep
scheduled appointments, or for other rea-
sons didnot fitwel intopimarycare prac-
tices. This second interpretation implies a
directional relationship such that nonad-
herence predisposed patients to not hav-
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ing a primary care physician. A third in-
terpretation is that use of emergency
rooms and lack of a primary care physi-
cian predisposed patients to nonadher-
ence to a treatment regimen. Our study
was observational in design and did not
permit direct testing of the directionality
of the relationship.

We found that Hispanic hyperten-
sives were at least as likely as African-
American hypertensives to be nonadher-
ent. This observation is difficult to put in
context because so little is known about
adherence to hypertension treatment in
Hispanic populations. It is widely recog-
nized that, compared with non-Hispanic
Whites, African Americans have a higher
prevalence of hypertension17.19 and a
lower likelihood of treatment resulting in
a well-controlled blood pressure lev-
el.l2ZX Hispanic Americans have a signif-
icantly lower prevalence of hypertension
than African Americans.28A recent study
of language concordance between pa-
tients and physicians found that non-
English-speaking Hispanic asthmatics
cared for by non-Spanish-speaking phy-
sicians had more emergency room visits
for asthma than did asthmatics who
spoke the same language, either English
or Spanish, as their physicians.29 A sim-
ilar mechanism may have contributed to
nonadherence for hypertension treat-
ment among Hispanics in our study. The
high degree of colinearity of language
with ethnicity precluded separate analy-
sis of these two variables.

The difficulty of measuring adher-
ence to antihypertensive drug treatment
has been the subject of a broad litera-
ture.19-30 All methods for measuring ad-
herence, including pill counts, biochem-
ical tracers, serum drug levels, and recall
methods, have their limitations. The re-
sult of these limitations is the misclassi-
fication of subjects with regard to level of
adherence. If this misclassification was
random in our study, the observed odds
ratios underestimate the true magnitude
of the associations. If this misclassifica-
tion was differential and subjects who
used emergency rooms or lacked a pri-
mary care physician tended to recall a
higher degree ofnonadherence than other
subjects, then the observed odds ratios
could be explained by biased informa-
tion. While our data do not permit us to

reject it, this possibility seems unlikely
for several reasons, including the internal
consistency of the compliance scale, the
convergent findings using two different

sets of questions to assess adherence,
and the predictive validity of the scale in
earlier studies.13.M

Other potential limitations of the
study include bias due to subject selec-
tion or missing data; confounding by un-
controlled variables; underreporting of
use of cigarettes, alcohol, or illicit drugs;
lack of statistical power; and generaliz-
ability of the findings. We consider each
of these in turn. Neither the refusal of
subjects to participate nor missing data
was likely to have biased the findings be-
cause rates of both were low. Confound-
ing by uncontrolled variables cannot be
excluded. The reliability and validity of
information regarding smoking and use of
alcohol and illicit drugs are controversial.
With regard to cigarette smoking, we
have previously reported a high degree of
reliability in a telephone interview con-
ducted in this community.31 With regard
to alcohol use, in addition to the subjects
reported here, we collected data on 17
other subjects who came to the emer-
gency room because of trauma, a condi-
tion known to be associated with alcohol
use. Eight ofthese subjects indicated that
they had one or more alcohol-related
problem. Thus, although these numbers
are small, the questionnaire and data col-
lection procedures were sensitive for al-
cohol use and abuse. Underascertain-
ment of cigarette smoking and alcohol
was probably relatively minor. We have
no data bearing directly on the measure
of illicit drug use. It is likely that some
users of illicit drugs did not acknowledge
this in the interview. McNagny et al.32
recently measured urine cocaine metab-
olites from 415 male patients presenting
for triage to an inner-city hospital: of the
160 who tested positive, only 28.1% ad-
mitted to use of any illicit drug within the
previous 72 hours, but 87.5% of these
subjects admitted to illicit drug use within
the previous year. In our study, we asked
about illicit drug use within the previous
year. Thus, the data reported by Mc-
Nagny et al.32 tend to support the validity
of our assessment of this variable. The
statistical power of our study is reflected
in the confidence intervals. Power was
limited for subgroup and interaction anal-
ysis. The Hispanic population in our
community is predominantly of Carib-
bean heritage, with most Hispanic sub-
jects coming from the Dominican Repub-
lic. It is possible that our findings may not
apply to Hispanic Americans of other
heritage or to hypertensives living under
different circumstances. However, there
are large numbers of African Americans

and Hispanics of Caribbean heritage liv-
ing in inner cities in the United States to
whom our findings are likely to apply.

Several factors have been identified
in other studies as obstacles to adherence
to hypertension treatment, including cost
of medications,33'34 problems with pro-
vider-patient communication,35 drug side
effects,36 and dosing frequency.37 An-
other factor contributing to nonadher-
ence and poorly controlled hypertension
may be lack of knowledge about blood
pressure.38 Data from the 1989 NewYork
State Healthy Heart Program baseline
survey in New York City indicate that
higher educational attainment is associ-
ated with knowing one's own blood pres-
sure and with knowing that a "good"
blood pressure is 140/90mm Hg or less.39
That study also found that, even after
controlling for educational attainment,
African Americans and Hispanics were
less likely than Whites to know their own
blood pressure or to know what consti-
tutes a good blood pressure. It is possible
that health education initiatives, such as
the National High Blood Pressure Edu-
cation Program6 or educational efforts by
the American Heart Association, have
been more-effective with better-educated
White audiences thanwith disadvantaged
minority populations. Few empirical
studies have focused specifically on ad-
herence to hypertension treatment in Af-
rican-American and Hispanic hyperten-
sives.27 We are not aware of previous
studies that examined the relation be-
tween adherence and source of care.

The hypertension control strategy
followed by theUS Public Health Service
in concert with state and local health
agencies focuses on increasing knowl-
edge of high blood pressure and its se-
quelae, encouraging adoption of behav-
iors conducive to blood pressure control,
and implementing systems to improve
surveillance and control.40 Our data sup-
port recognition that a key behavior is
adherence to drug treatment. Our find-
ings also emphasize the potential impor-
tance of health system changes that ad-
dress the inadequacy of emergency
rooms as a setting for the care of chronic
conditions and that increase access to
physicians who provide primary or lon-
gitudinal care for hypertension. [1
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